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[57] ABSTRACT 

A light source for emitting a White light in one direction, 
color light separating means for separating the White light 
from the light source into three color lights of red light, blue 
light and green light, modulating means including liquid 
crystal light valves for modulating the polarized lights 
contained in the luminous ?uxes from the color light sepa 
rating means, and producing a video image, color light 
combining means for combining the modulated luminous 
?uxes after being modulated by the modulating means, and 
projection optical means for projecting the combined lumi 
nous ?ux obtained by the color light combining means on a 
screen. A polariZer is disposed at the light exit side of the 
modulating means. A dichroic ?lter having characteristics 
for selectively passing and selectively re?ecting the color 
lights from the modulating means is disposed betWeen the 
color light combining means and the modulating means 
positioned on an optical path of at least one color light of the 
three color lights of the red light, blue light and green light. 
The quarter-Wave plate has a plurality of quarter-Wave 
plates, a ?rst quarter-Wave plate of the plurality of quarter 
Wave plates is contacting With the dichroic ?lter, and a 
second quarter-Wave plate of the plurality of quarter-Wave 
plates contacts the dichroic ?lter, and is disposed betWeen 
the dichroic ?lter and the color light combining means. 
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5,875,008 2/1999 Takahara et a1. ......................... .. 349/5 13 Claims, 8 Drawing Sheets 
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PROJECTION TYPE VIDEO IMAGE 
DISPLAY DEVICE 

TECHNICAL FIELD OF THE INVENTION 

The present invention relates to a projection type display 
device for separating a White color luminous ?ux from a 
light source into three color luminous ?uxes of red, blue and 
green, optically modulating these luminous ?uxes through a 
light valve, recombining modulated luminous ?uxes of each 
color after optical modulation, and magnifying and project 
ing an image on a screen. More particularly, the invention 
relates to a structure for preventing light crosstalk or the like 
in a dichroic prism for composing color light combining 
means in an optical system of such projection type display 
device. 

BACKGROUND OF THE INVENTION 

Aprojection type display device mainly comprises a light 
source, color light separating means for separating a White 
color luminous ?ux emitted therefrom into color luminous 
?uxes of three primaries, three liquid crystal light valves for 
optically modulating separated luminous ?uxes of each 
color, color light combining means for combining modu 
lated luminous ?uxes of the optically modulated colors 
through these liquid crystal light valves, and a projection 
lens for magnifying and projecting the combined modulated 
luminous ?ux on a screen. 

FIG. 8 is a conceptual diagram shoWing a basic consti 
tution of a conventional projection type display device. 
Referring to FIG. 8, the process until an image is magni?ed 
and projected on a screen is described. 

A natural light emitted from a light source 201 passes 
through an illuminating optical system composed of a ?rst 
integrator 202a, a re?ection mirror 207, and a second 
integrator 202b, and goes toWard a ?rst dichroic mirror 203 
Which passes blue and re?ects green and red. 

The blue light passing through the ?rst dichroic mirror 
203 is re?ected by a re?ection mirror 207B, focused by a 
?eld lens 205B, and reaches modulating means 100B. On 
the other hand, of the green light and red light, the green 
light is re?ected by a second dichroic mirror 204 Which 
re?ects green and passes red, and is focused by a ?eld lens 
205G, and reaches modulating means 100G. 

The red light passes through the second dichroic mirror 
204, and is focused by a ?eld lens 205R through ?rst relay 
lens 206a, re?ection mirror 207R, second relay lens 206b, 
and re?ection mirror 207R, and reaches modulating means 
100R. Herein, the color lights modulated by the modulating 
means 100B, 100G, 100R according to the video signal 
corresponding to the colors are put into a dichroic prism 105. 

FIG. 7 is a detailed diagram of modulating means and 
color light combining means shoWn in FIG. 8. As the color 
light combining means, generally, the dichroic prism 105 is 
used, and this dichroic prism 104 is composed by mutually 
gluing four triangular prisms of same shape. Moreover, on 
the X-shaped glued surface, a re?ection layer of dielectric 
?lm or the like having a selective re?ection characteristic (or 
selective transmission characteristic) of a speci?c color is 
formed, and a blue light re?ection plane 1051B and a red 
light re?ection plane 1051R are provided. 

Color lights modulated according to the video signal 
corresponding to the colors by the modulating means 100B, 
100G, and 100R composed of incident side polariZer 107, 
liquid crystal light valve 101, and exit side polariZer 102 are 
combined by the dichroic prism 105 (color light combining 
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2 
means), and projected on a screen (not shoWn) through a 
projection lens 106 Which is projection optical means. 

Herein, the modulated luminous ?ux of each color pass 
ing through the modulating means 100B, 100G, 100R either 
passes through the dichroic prism 105, or is re?ected by the 
blue light re?ection plane 1051B or is re?ected by the red 
light re?ection plane 1051R for composing the X-shaped 
re?ection plane, and is emitted to the side of the projection 
lens 106. 

HoWever, a slight portion of the light is not re?ected by 
blue light re?ection plane 1051B or the red light re?ection 
plane 1051R for composing the X-shaped re?ection plane, 
but passes through, and may reach up to the back side of the 
liquid crystal light valve 101 for composing the modulating 
means 100B, 100R confronting each other across the dich 
roic prism 105. 

For example, the blue modulated luminous ?ux passes 
through the blue light re?ection plane 1051B of the dichroic 
prism 105, leaves the red luminous ?ux incident plane 105R, 
and enters the back side of the liquid crystal light valve 101 
of the red color modulating means 100R. 

Similarly, the red modulated luminous ?ux passes through 
the red light re?ection plane 1051R of the dichroic prism 
105, leaves the blue luminous ?ux incident plane 105R, and 
enters the back side of the liquid crystal light valve 101 of 
the blue color modulating means 100B. 

Furthermore, the green modulated luminous ?ux may be 
slightly re?ected by the red light re?ection plane 1051R or 
blue light re?ection plane 1051B of the dichroic prism 105, 
and may enter the back side of the liquid crystal light valve 
101 of the red color modulating means 100R and the back 
side of the liquid crystal valve 101 of the blue color 
modulating means 100B. 

In this Way, if the light enters from the back side of the 
liquid crystal light valve 101 into the liquid crystal light 
valve 101, the liquid crystal light valve 101 may malfunction 
and other adverse effects may be caused. 

Thus, it is a ?rst problem that the light emitted from 
modulating means for other color enters the back side of the 
liquid crystal light valve 101 for each color as leak light 
from the dichroic prism 105 to cause adverse effects on the 
liquid crystal light valve 101, and in particular the effect is 
greater by the blue light Which is light at the shorter 
Wavelength side. 

Moreover, the modulated luminous ?uxes of red, blue and 
green passing through the modulating means for each color 
may be slightly re?ected by the incident planes 105B, 105G, 
105R of each dichroic prism and the exit side polariZer 
surface 1025, and may enter each liquid crystal light valve 
101 from the back side as return light. 

Such return light is one of the factors to cause malfunction 
of the liquid crystal light valve 101 as mentioned in the ?rst 
problem, and hence it is a second problem. 

To solve these problems, hitherto, it has been proposed to 
install an absorption type ?lter betWeen the color combining 
means and modulating means as disclosed in Japanese 
Laid-open Patent No. 8-184797. The absorption type ?lter 
is, hoWever, small in the degree of freedom for setting the 
spectral characteristic, and is not suf?cient to prevent the 
harmful light completely depending on the color light. If 
composed to prevent completely, the transmission rate of the 
usable color lights is decreased. 

It is hence an object of the invention to present a projec 
tion type video image display device comprising an optical 
system capable of solving such problems. 
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SUMMARY OF THE INVENTION 

A projection type video image display device of the 
invention comprises: 

a light source for emitting a White light in one direction, 

color light separating means for separating the White light 
from the light source into three color lights of red light, 
blue light and green light, 

modulating means comprising light valves for modulating 
the polariZed lights contained in the luminous ?uxes 
from the color light separating means, and producing a 
video image, 

color light combining means for combining the modu 
lated luminous ?uxes after being modulated by the 
modulating means, and 

projection optical means for projecting the combined 
luminous ?uX obtained by the color light combining 
means on a screen. 

Moreover, a dichroic ?lter having characteristics for 
selectively passing and selectively re?ecting the color lights 
from the modulating means, and a quarter-Wave plate are 
both disposed betWeen the color light combining means and 
the modulating means positioned on an optical path of at 
least one color light of the three color lights of the red light, 
blue light and green light. 

In this constitution, the color light Which must be re?ected 
by the color light combining means is prevented from being 
passed through, and the color light Which must be passed 
through the color light combining means is prevented from 
being re?ected. Hence, the color light returning in the 
direction of the light valve through the color light combining 
means is shut off. 

Therefore, the color light entering from the back side of 
the light valve is shut off, and malfunction of the light valve 
is prevented. As a result, a sharp video image is obtained. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of embodiment 1 of a projection 
type video image display device of the invention. 

FIG. 2 is a block diagram of embodiment 2 of a projection 
type video image display device of the invention. 

FIG. 3 is a block diagram of embodiment 3 of a projection 
type video image display device of the invention. 

FIG. 4 is a block diagram of embodiment 4 of a projection 
type video image display device of the invention. 

FIG. 5 is a block diagram of embodiment 5 of a projection 
type video image display device of the invention. 

FIG. 6 is a block diagram of embodiment 6 of a projection 
type video image display device of the invention. 

FIG. 7 is a detailed draWing of modulating means and 
color combining means of a conventional projection type 
video image display device. 

FIG. 8 is a conceptual diagram shoWing a basic consti 
tution of a conventional projection type video image display 
device. 

DETAILED DESCRIPTION OF THE 
INVENTION 

A projection type video image display device of the 
invention comprises: 

a light source for emitting a White light in one direction, 
color light separating means for separating the White light 

from the light source into three color lights of red light, 
blue light and green light, 

4 
modulating means comprising light valves for modulating 

the polariZed lights contained in the luminous ?uXes 
from the color light separating means, and producing a 
video image, 

5 color light combining means for combining the modu 
lated luminous ?uXes after being modulated by the 
modulating means, and 

projection optical means for projecting the combined 
luminous ?uX obtained by the color light combining 

10 means on a screen, 

Wherein a dichroic ?lter having characteristics for selec 
tively passing and selectively re?ecting the color lights 
from the modulating means, and a quarter-Wave plate 
are both disposed betWeen the color light combining 
means and the modulating means positioned on an 
optical path of at least one color light of the three color 
lights of the red light, blue light and green light. 

In other projection type video image display device, 
conforming to the above constitution, 

15 

a dichroic ?lter having characteristics for selectively 
passing and selectively re?ecting the color lights from 
the modulating means is disposed betWeen the color 
light combining means and the modulating means 
positioned on an optical path of at least one color light 
of the three color lights of the red light, blue light and 
green light, and 

a ?rst quarter-Wave plate is disposed betWeen the dichroic 
?lter and the modulating means. 

In other different projection type video image display 
device, conforming to the above constitution, 

25 

30 

a dichroic ?lter having characteristics for selectively 
passing and selectively re?ecting the color lights from 
the modulating means is disposed betWeen the color 
light combining means and the modulating means 
positioned on an optical path of at least one color light 
of the three color lights of the red light, blue light and 
green light, 

a ?rst quarter-Wave plate is disposed betWeen the dichroic 
?lter and the modulating means, and 

a second quarter-Wave plate is disposed betWeen the 
dichroic ?lter and the color light combining means. 

In other different projection type video image display 
device, conforming to the above constitution, 

a polariZer is disposed at the light eXit side of the 
modulating means, 

a dichroic ?lter having characteristics for selectively 
passing and selectively re?ecting the color lights from 
the modulating means is disposed betWeen the color 
light combining means and the modulating means 
positioned on an optical path of at least one color light 
of the three color lights of the red light, blue light and 
green light, 

a ?rst quarter-Wave plate is disposed betWeen the dichroic 
?lter and the modulating means, and 

a second quarter-Wave plate is disposed betWeen the 
dichroic ?lter and the color light combining means. 

In other different projection type video image display 
device, conforming to the above constitution, 

35 

60 

a dichroic ?lter having characteristics for selectively 
passing and selectively re?ecting the color lights from 
the modulating means is disposed betWeen the color 
light combining means and the modulating means 
positioned on an optical path of at least one color light 
of the three color lights of the red light, blue light and 
green light, 
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a ?rst quarter-Wave plate is disposed between the dichroic 
?lter and the modulating means, 

a second quarter-Wave plate is disposed betWeen the 
dichroic ?lter and the color light combining means, and 

polarizing direction converting means is disposed 
betWeen the second quarter-Wave plate and the color 
light combining means. 

In other different projection type video image display 
device, conforming to the above constitution, 

a polariZer is disposed at the light eXit side of the 
modulating means, 

a dichroic ?lter having characteristics for selectively 
passing and selectively re?ecting the color lights from 
the modulating means is disposed betWeen the color 
light combining means and the modulating means 
positioned on an optical path of at least one color light 
of the three color lights of the red light, blue light and 
green light, 

a ?rst quarter-Wave plate is disposed betWeen the dichroic 
?lter and the modulating means, 

a second quarter-Wave plate is disposed betWeen the 
dichroic ?lter and the color light combining means, and 

polariZing direction converting means is disposed 
betWeen the second quarter-Wave plate and the color 
light combining means. 

In other different projection type video image display 
device, conforming to the above constitution, 

a polariZer is disposed at the light eXit side of the 
modulating means, 

a dichroic ?lter having characteristics for selectively 
passing and selectively re?ecting the color lights from 
the modulating means is disposed betWeen the color 
light combining means and the modulating means 
positioned on an optical path of at least one color light 
of the three color lights of the red light, blue light and 
green light, 

a ?rst quarter-Wave plate is disposed betWeen the dichroic 
?lter and the modulating means, 

polariZing direction converting means is disposed 
betWeen the dichroic ?lter and the color light combing 
means, closely to the color light combining means, and 

a second quarter-Wave plate is disposed betWeen the 
dichroic ?lter and the color light combining means. 

In the folloWing embodiments, tWo quarter-Wave length 
plates by joining the ?rst quarter-Wave plate and second 
quarter-Wave plate may function as one half-Wave plate. 

In these constitutions, the ?rst quarter-Wave plate and 
second quarter-Wave plate may be individually disposed so 
that the polariZed light from the modulating means may 
enter as the light in the polariZing direction determined by 
the color light combining means. 

Embodiment 1 

FIG. 1 is a schematic block diagram for explaining 
embodiment 1, in Which a ?rst quarter-Wave plate 103a is 
disposed at the modulating means side betWeen the blue 
color modulating means 100B and the dichroic prism 105 as 
the color light combining means shoWn in FIG. 7 relating to 
the prior art, and further a dichroic ?lter 104 having a 
function of selectively passing and selectively re?ecting the 
color light is inserted. 

This constitution solves the ?rst problem that the color 
light emitted from modulating means for other color enters 
the back side of the liquid crystal light valve 101 using the 
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6 
liquid crystal for blue color as leak light from the dichroic 
prism 105 to cause adverse effects. Since the inserted 
dichroic ?lter 104 has the function of selectively passing and 
selectively re?ecting the color light, only the modulated blue 
light is passed, and the leak light (a slight green light and red 
light) emitted through the dichroic prism 105 is re?ected to 
the color light combining means, and hence does not reach 
the blue color modulating means side. That is, malfunction 
and other adverse effects by leak light to the back side of the 
liquid crystal light valve 101 for blue color are eliminated by 
this constitution. 

Concerning the second problem of the modulated lumi 
nous ?uX of blue color slightly re?ected by the blue color 
incident plane 105B of the dichroic prism 105 and the face 
side of the dichroic ?lter 1045, and entering each liquid 
crystal light valve 101 from the back side as return light, the 
return light from the incident plane 105B of the blue light of 
the dichroic prism is eliminated by the function of the ?rst 
quarter-Wave plate 103a at the modulating means side as 
described beloW. 

The blue polariZed light emitted from the eXit side polar 
iZer 102 for composing the blue light modulating means 
100B passes through the ?rst quarter-Wave plate 103a at the 
modulating means side, and becomes elliptical polariZed 
light or circular polariZed light, and passes through the 
dichroic ?lter 104. Herein, the optical aXis of the ?rst 
quarter-Wave plate 103a is disposed so as to be nearly 45 
degrees to the aXis of the incident blue linear polariZed light. 
The blue luminous ?uX slightly re?ected by the blue lumi 
nous ?uX incident plane 105B of the dichroic prism 105 
becomes an inverse elliptical polariZed light or circular 
polariZed light, and passes through the dichroic ?lter 104 as 
return light, and becomes a polariZed light rotated by nearly 
90 degrees from the oscillation direction of the polariZed 
light When emitted from the modulating means through the 
?rst quarter-Wave plate 103a. The polariZed light enters the 
eXit side polariZer 102 and is absorbed, and hence does not 
reach the back side of the liquid crystal light valve 101. That 
is, malfunction and other adverse effects by the return light 
re?ected by the blue light incident plane 105B of the 
dichroic prism are eliminated. 

Similarly, the return light re?ected by the face side of the 
dichroic ?lter 104S enters the eXit side polariZer 102 and is 
absorbed by the function of the ?rst quarter-Wave plate 103a 
at the modulating means side, and hence does not reach the 
back side of the liquid crystal light valve 101. That is, 
malfunction and other adverse effects by the return light 
re?ected by the face side of the dichroic ?lter 1045 are 
eliminated. 

As for the liquid crystal light valve 101 used in the 
modulating means of red light and green light, the same 
effects are obtained by the function of the dichroic ?lter 104 
for each color and the ?rst quarter-Wave plate 103a at the 
modulating means side disposed in the dichroic ?lter 104. 

HoWever, it is not required to insert into all optical paths, 
but it may be inserted at least in one optical path depending 
on the degree of adverse effects of crosstalk due to harmful 
light. The effects of the present invention are readily 
obtained by inserting the quarter Wave plate and dichroic 
?lter in the conventional system shoWn in FIG. 8, and it is 
advantageous that the optical parts used in the color light 
combining means and modulating means are not required to 
be particular parts. Although not mentioned speci?cally, the 
constituent optical members are coated With anti-re?ection 
treatment (generally AR coating) on the surface contacting 
With the air. 
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Embodiment 2 

FIG. 2 is a schematic block diagram showing embodiment 
2. At the color light combining means side of the dichroic 
?lter 104 comprising the ?rst quarter-Wave plate 103a of the 
modulating means side disposed at the modulating means 
side in embodiment 1, further, a second quarter-Wave plate 
103b of color light combining means side is provided. 

The color light emitted from the modulating means for 
color light directing toWard the back side of the liquid crystal 
light valve 101 for blue color as leak light from the dichroic 
prism 105 passes through the second quarter-Wave plate 
103b at the color light combining means side, and becomes 
an elliptical polariZed light or circular polariZed light, and is 
re?ected by the dichroic mirror 104 to be return light, and 
becomes an inverse elliptical polariZed light or circular 
polariZed light, and passes again the second quarter-Wave 
plate 103b at the color light combining means side. In this 
constitution, the aXis of polariZation of the incident leak light 
is a polariZed light rotated on the aXis of polariZation by 
nearly 90 degrees, and returns reversely to the optical path 
from Which it is emitted. The polariZed light of the return 
light rotated nearly 90 degrees on the aXis of polariZation is 
absorbed by the eXit side polariZer 102 of each optical path, 
and hence does not reach the back side of the liquid crystal 
light valve 101. 

In the foregoing embodiment 1, if the leak light as the 
return light by re?ecting to the color light combining side by 
the dichroic mirror 104 returns reversely to the optical path 
from Which it is emitted While being attenuated, and reaches 
the back side of the modulated liquid crystal light valve 101, 
a neW problem may occur, and such neW problem is solved 
by the constitution of this embodiment. 
As for the liquid crystal light valve 101 used in the 

modulating means of red light and green light, the same 
effects may be obtained by the function of the dichroic ?lter 
104 for each color and the second quarter-Wave plate 103b 
at the color light combining means provided in the dichroic 
?lter 104. HoWever, the con?guration of the optical aXis of 
the second quarter-Wave plate 103b at the color light com 
bining means side and the optical aXis of the ?rst quarter 
Wave plate 103a at the modulating means side may be 
considered in tWo manners. 

In a ?rst con?guration, the optical aXis of the ?rst quarter 
Wave plate 103a is orthogonal to the optical aXis of the 
second quarter-Wave plate 103b. It is intended not to change 
the aXis of the polariZed light from each modulating means 
toWard the projection lens 106. In this case, hoWever, if the 
dichroic prism 105 is used as the color light combining 
means, it is necessary to enter by S-polariZed light on the 
prism re?ection plane, and the transmission aXis direction of 
the eXit side polariZer 102 of the modulating means of red 
light and blue light is the oscillation direction of S-polariZed 
light on the prism re?ection plane. 

In a second con?guration, both the ?rst quarter-Wave plate 
103a at the modulating means side and the second quarter 
Wave plate 103b at the color light combining means are 
disposed on the same optical aXis. That is, the tWo quarter 
Wave plates are designed to act as one half-Wave plate. In 
this case, hoWever, if the dichroic prism 105 is used as the 
color light combining means, it is necessary to enter by 
S-polariZed light on the prism re?ection plane, and the 
transmission aXis direction of the eXit side polariZer 102 of 
the modulating means of red light and blue light is the 
oscillation direction (P-polariZed light) vertical to the 
S-polariZed light on the prism re?ection plane. 

Thus, in the constitution in Which the polariZed light 
passing through one quarter-Wave plate is nearly a perfect 
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8 
circular polariZed light, the depending on the color light 
combining means, the oscillation direction of the polariZed 
light emitted from the modulating means may be limited in 
the vertical direction or horiZontal direction, and the oscil 
lation direction of the polariZed light delivered from the 
modulating means may not be used nearly at 45 degrees. 

Incidentally, it is not required to insert the ?rst quarter 
Wave plate 103a at the modulating means side and the 
second quarter-Wave plate 103b at the color light combining 
means in all optical paths, but they may be inserted at least 
in one optical path depending on the degree of adverse 
effects of crosstalk due to harmful light. The effects of the 
present invention are readily obtained by inserting the 
quarter Wave plate and dichroic ?lter in the conventional 
system shoWn in FIG. 8, and it is advantageous that the 
optical parts used in the color light combining means and 
modulating means are not required to be particular parts. 
Although not mentioned speci?cally, the constituent optical 
members are coated With anti-re?ection treatment (generally 
AR coating) on the surface contacting With the air. 

Embodiment 3 

FIG. 3 is a schematic block diagram shoWing embodiment 
3. The ?rst quarter-Wave plate 103a of the modulating means 
side composed in embodiment 2 is disposed closely to the 
eXit side polariZer 102, instead of the dichroic ?lter 104. In 
this constitution, the polariZed light emitted from the eXit 
side polariZer 102 passes through the ?rst quarter-Wave plate 
103a, and becomes an elliptical polariZed light or circular 
polariZed light, but the return light re?ected by the face side 
of the ?rst quarter-Wave plate 103aS passes again the ?rst 
quarter-Wave plate 103a. Hence, the polariZed light is a 
polariZed light rotated by nearly 90 degrees from the oscil 
lation direction of the polariZed light emitted from the eXit 
side polariZer 102. Therefore, the return light is absorbed by 
the eXit side polariZer 102, and does not reach the liquid 
crystal light valve 101. 
The return light from the face side of the dichroic mirror 

1045 also receives a similar action, and does not reach the 
liquid crystal light valve 101. Thus, according to the con 
stitution of embodiment 3, adverse effects of leak light due 
to other color light can be eliminated almost completely. 
The problems are thus eliminated about the return light 

left over slightly in embodiment 1 and embodiment 2 (that 
is, the return light re?ected by the face side of the eXit side 
polariZer 102S attributable to the difference betWeen the 
refractive indeX of the eXit side polariZer 102 and the 
refractive indeX of air, and the return light re?ected by the 
face side of the ?rst quarter-Wave plate 103415 at the modu 
lating means side attributable to the difference betWeen the 
refractive indeX of the ?rst quarter-Wave plate 103a at the 
modulating means side and the refractive indeX of air). 

Incidentally, it is not required to constitute as speci?ed 
above in all optical paths, but it may be constituted at least 
in one optical path depending on the degree of adverse 
effects of crosstalk due to harmful light. Although not 
mentioned speci?cally, the constituent optical members are 
coated With anti-re?ection treatment (generally AR coating) 
on the surface contacting With the air. 

Embodiment 4 

FIG. 4 is a schematic block diagram shoWing embodiment 
4. Closely to the second quarter-Wave plate 103b at the color 
light combining means side in embodiment 2, a half-Wave 
plate 108 is provided as the polariZing direction converting 
means. In this constitution, the light leaving the half-Wave 
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plate 108 can be rotated into a polarized light in the optimum 
oscillation direction for the color light combining means, 
and hence it is free from restrictions by the incident light 
condition limited by the color light combining means and 
the exit light from the modulating means 101. As a result, the 
application range of the light leaving the modulating means 
101 can be expanded. For example, if the oscillation direc 
tion of the polariZed light leaving the modulating means 101 
is an oscillation direction of about 45 degrees, it is possible 
to process Without problem. 

Incidentally, it is not required to constitute as speci?ed 
above in all optical paths, but it may be constituted at least 
in one optical path depending on the degree of adverse 
effects of crosstalk due to harmful light. The effects of the 
present invention are readily obtained by inserting the 
quarter Wave plate and dichroic ?lter in the conventional 
system shoWn in FIG. 8, and it is advantageous that the 
optical parts used in the color light combining means and 
modulating means are not required to be particular parts. 
Although not mentioned speci?cally, the constituent optical 
members are coated With anti-re?ection treatment (generally 
AR coating) on the surface contacting With the air. 

Embodiment 5 

FIG. 5 is a schematic block diagram shoWing embodiment 
5. Closely to the second quarter-Wave plate 103b at the color 
light combining means side in embodiment 3, a half-Wave 
plate 108 is provided. In this constitution, the light leaving 
the half-Wave plate 108 can be rotated into a polariZed light 
in the optimum oscillation direction for the color light 
combining means 105, and hence it is free from restrictions 
by the incident light condition limited by the color light 
combining means 105 and the exit light by the modulating 
means 105. As a result, the application range of the light 
emitted from the modulating means 101 can be expanded. 
For example, if the oscillation direction of the polariZed light 
leaving the modulating means 101 is an oscillation direction 
of about 45 degrees, it is possible to process Without 
problem. 

Incidentally, it is not required to constitute as speci?ed 
above in all optical paths, but it may be constituted at least 
in one optical path depending on the degree of adverse 
effects of crosstalk due to harmful light. Although not 
mentioned speci?cally, the constituent optical members are 
coated With anti-re?ection treatment (generally AR coating) 
on the surface contacting With the air. 

Embodiment 6 

FIG. 6 is a schematic block diagram shoWing embodiment 
6. The second quarter-Wave plate 103b and half-Wave plate 
108 composed in embodiment 5 are disposed closely to the 
color light combining means 105. In this constitution, the 
problems are eliminated about the return light left over 
slightly in embodiment 5 (that is, the return light re?ected by 
the face side of the half-Wave plate 108S attributable to the 
difference betWeen the refractive index of the half-Wave 
plate 108 and the refractive index of air, and the return light 
re?ected by the face side of the color light combining means 
105S attributable to the difference betWeen the refractive 
index of the color light combining means 105 and the 
refractive index of air). 

NeWly, moreover, the return light re?ected by the face 
side of the second quarter-Wave plate 103bS attributable to 
the difference betWeen the refractive index of the second 
quarter-Wave plate 103b at the color light combining side 
and the refractive index of air, and the return light re?ected 
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by the face side of the dichroic mirror 104S attributable to 
the difference betWeen the refractive index of the dichroic 
?lter 104 and the refractive index of air are rotated by the 
?rst quarter-Wave plate 103a at the modulating means side 
to be polariZed lights rotated on the axis of polariZation by 
about 90 degrees to the axis of polariZation emitted from the 
exit side polariZer 102, and reach the exit side polariZer 102. 
The polariZed light of the return light rotated by about 90 

degrees is absorbed by the exit side polariZer 102 in each 
optical path, and does not reach the liquid crystal light valve. 

Thus, according to the constitution of embodiment 6, 
adverse effects of the leak light due to other color lights and 
adverse effects of return light re?ected by the intervening 
optical parts can be eliminated almost completely. 

Incidentally, it is not required to constitute as speci?ed 
above in all optical paths, but it may be constituted at least 
in one optical path depending on the degree of adverse 
effects of crosstalk due to harmful light. Although not 
mentioned speci?cally, the constituent optical members are 
coated With anti-re?ection treatment (generally AR coating) 
on the surface contacting With the air. 
As described herein from embodiment 1 to embodiment 

6, according to the constitution of the invention, it is possible 
to prevent the light passing through Without being re?ected 
in the exit direction on the X-shaped re?ection plane of the 
dichroic prism, or the light re?ected by the X-shaped re?ec 
tion plane, from reaching the side of the liquid crystal light 
valve. Further, the exit light is prevented from returning as 
being re?ected by the dichroic prism incident plane or exit 
plane. Therefore, it is possible to shut off the light entering 
the back side of the liquid crystal light valve Without heading 
toWard the optical path advancing direction through the 
dichroic prism. It hence avoid the problems such as mal 
function of the liquid crystal light valve due to light irra 
diation from the reverse direction of the optical path. As a 
result, a clear projection image is obtained. 
What is claimed is: 
1. Aprojection type video image display device compris 

mg: 
a light source for emitting a White light in one direction, 
color light separating means for separating the White light 

from said light source into three color lights of red 
light, blue light and green light, 

modulating means comprising light valves for modulating 
polariZed lights contained in luminous ?uxes from said 
color light separating means, and producing a video 
image, 

color light combining means for combining the modu 
lated luminous ?uxes after being modulated by said 
modulating means, 

projection optical means for projecting the combined 
luminous ?ux obtained by said color light combining 
means on a screen, 

a dichroic ?lter having characteristics for selectively 
passing and selectively re?ecting said color lights from 
said modulating means disposed betWeen said color 
light combining means and said modulating means 
positioned on an optical path of at least one color light 
of said three color lights of the red light, blue light and 
green light, 

a ?rst quarter-Wave plate disposed betWeen said dichroic 
?lter and said modulating means, 

a second quarter-Wave plate disposed betWeen said dich 
roic ?lter and said color light combining means, and 

polariZing direction converting means disposed betWeen 
said second quarter-Wave plate and said color light 
combining means. 
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2. Aprojection type video image display device of claim 
1, Wherein said ?rst quarter-Wave plate contacts the face side 
of said dichroic ?lter, and said second quarter-Wave plate 
contacts other side of said dichroic ?lter. 

3. Aprojection type video image display device of claim 
1, Wherein said polarizing direction converting means con 
tacts said second quarter-Wave plate. 

4. Aprojection type video image display device of claim 
1, Wherein said ?rst quarter-Wave plate contacts the face side 
of said dichroic ?lter, said second quarter-Wave plate con 
tacts the other side of said dichroic ?lter, and said polariZing 
direction converting means contacts said second quarter 
Wave plate. 

5. Aprojection type video image display device of claim 
1, Wherein said polariZing direction converting means is a 
half-Wave plate. 

6. Aprojection type video image display device compris 
ing: 

a light source for emitting a White light in one direction, 

color light separating means for separating the White light 
from said light source into three color lights of red 
light, blue light and green light, 

modulating means comprising light valves for modulating 
polariZed lights contained in luminous ?uXes from said 
color light separating means, and producing a video 
image, modulating means, 

a dichroic ?lter having characteristics for selectively 
passing and selectively re?ecting said color lights from 
said modulating means disposed betWeen said color 
light combining means and said modulating means 
positioned on an optical path of at least one color light 
of said three color lights of the red light, blue light and 
green light, 

a ?rst quarter-Wave plate disposed betWeen said dichroic 
?lter and said modulating means, 

polariZing direction converting means disposed betWeen 
said dichroic ?lter and said color light combining 
means, closely to said color light combining means, 
and 

a second quarter-Wave plate disposed betWeen said dich 
roic ?lter and said color light combining means. 

7. Aprojection type video image display device of claim 
6, Wherein said ?rst quarter-Wave plate contacts said 
polariZer, and said second quarter-Wave plate contacts said 
dichroic ?lter. 

8. Aprojection type video image display device of claim 
7, Wherein said polariZing direction converting means con 
tacts said second quarter-Wave plate. 

9. Aprojection type video image display device of claim 
6, Wherein said polariZing direction converting means is a 
half-Wave plate. 

10 

15 

25 

35 

45 

12 
10. A projection type video image display device com 

prising: 
a light source for emitting a White light in one direction, 
color light separating means for separating the White light 

from said light source into three color lights of red 
light, blue light and green light, 

modulating means comprising light valves for modulating 
polariZed lights contained in luminous ?uXes from said 
color light separating means, and producing a video 
image, 

color light combining means for combining the modu 
lated luminous ?uXes after being modulated by said 
modulating means, 

projection optical means for projecting the combined 
luminous ?uX obtained by said color light combining 
means on a screen, 

a polariZer disposed at the light eXit side of said 
color light combining means for combining the modu 

lated luminous ?uXes after being modulated by said 
modulating means, 

projection optical means for projecting the combined 
luminous ?uX obtained by said color light combining 
means on a screen, 

a polariZer disposed at the light eXit side of said modu 
lating means, 

a dichroic ?lter having characteristics for selectively 
passing and selectively re?ecting said color lights from 
said modulating means disposed betWeen said color 
light combining means and said modulating means 
positioned on an optical path of at least one color light 
of said three color lights of the red light, blue light and 
green light, 

a ?rst quarter-Wave plate disposed betWeen said dichroic 
?lter and said modulating means, 

a second quarter-Wave plate disposed betWeen said dich 
roic ?lter and said color light combining means, and 

polariZing direction converting means disposed betWeen 
said second quarter-Wave plate and said color light 
combining means. 

11. Aprojection type video image display device of claim 
10, Wherein said ?rst quarter-Wave plate contacts said 
polariZer, and said second quarter-Wave plate contacts said 
polariZing direction converting means. 

12. Aprojection type video image display device of claim 
10, Wherein said polariZing direction converting means is a 
half-Wave plate. 

13. The projection type video image display device of 
claims 1, 6 or 10, Wherein said light valves are light valves 
for about 45 degrees polariZing. 

* * * * * 


